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1
VEHICLE SLIDE RAIL DEVICE

TECHNICAL FIELD

The present invention relates to a vehicle slide rail device
which supports a seat in a slidable manner.

BACKGROUND ART

Avehicle slide rail device is known, as an example, which
is provided with a pair of left and right lower rails which are
fixed to a vehicle interior floor and extend in the forward/
rearward direction; a pair of left and right upper rails which
are slidable relative to the left and right lower rails; lock
springs, supported by the upper rails; and lock-release levers
which are respectively supported by the upper rails so that
the lock-release levers are rotatable between a locked posi-
tion, in which the lock-release levers do not act on the lock
springs, and an unlocked position, in which the lock-release
levers act on the lock springs. A large number of lock
grooves, which are open at the lower ends thereof, are
formed in each lower rail, of the slide rail device, and are
arranged in a forward/rearward direction. A plurality of
forward/rearward restriction grooves, which are open at the
lower ends thereof, are formed in each upper rail and are
arranged in the forward/rearward direction. The lock spring
is provided with a plurality of locking portions, provided
with a front and rear pair of locking sections, which are
constantly positioned in the forward/rearward restriction
grooves and can enter and escape from the lock grooves
from below, at different forward/rearward positions thereon.

When the lock release lever is at the locked position, since
the lock-release lever does not act against the lock spring,
the locking sections of each locking portion are positioned
within the lock grooves, and accordingly, the sliding of the
seat and upper rails relative to the lower rails is restricted.

On the other hand, when the lock release lever is at the
unlocked position, since the lock release lever acts against
the lock spring so that each locking portion moves down-
ward, the locking sections of each locking portion escape
from the lock grooves. Accordingly, when the lock release
lever is moved to the unlocked position, the seat and upper
rails become slidable relative to the lower rails.

CITATION LIST
Patent Literature
PATENT LITERATURE 1: U.S. Pat. No. 5,524,504
SUMMARY OF THE INVENTION
Technical Problem

Upon a locking/unlocking operation being carried out by
the lock release lever, since the lock portions (locking
sections) enter into, and escape from, the lock grooves, the
lock portions (locking sections) come in contact with the
lock grooves.

Accordingly, when the locking/unlocking operation via
the lock release lever is repeatedly carried out, or when a
forward or a rearward load is applied to the upper rails due
to the load that is applied by a passenger, etc., sitting on the
seat, in a locked state, the lock portions (locking sections)
contact the inner surfaces of the corresponding forward/
rearward restriction grooves while elastically deforming by
a large amount. Hence, a repeated large load occurs (stress

10

15

20

25

30

35

40

45

50

55

60

65

2

occurs) on the lock portions (locking sections); however, in
slide rail devices of the related art, no attempts have been
made to prevent breakage of the lock portions (locking
sections) caused by the elastic deformation of the lock
portions (locking sections).

The present invention provides a slide rail device, in
which the lock portions do not easily break even if the
locking/unlocking operation is repeatedly carried out by the
lock release lever or a load being applied in the forward/
rearward direction on the upper rails of the seat in a locked
state while having a structure that provides a lock spring
having lock portions which are positioned within the for-
ward/rearward restriction grooves of the upper rail and can
enter into and escape from lock grooves of the lower rail.

Solution to Problem

A vehicle slide rail device according to the present
invention is characterized by including a lower rail which
extends in a forward/rearward direction and is provided with
a large number of lock grooves, which are arranged in the
forward/rearward direction, the lower rail being immovable
relative to a floor of the vehicle; an upper rail which is
slidable in the forward/rearward direction relative to the
lower rail and is provided with a plurality of forward/
rearward movement restriction grooves which are arranged
in the forward/rearward direction; a lock spring, which is
slidable together with the upper rail relative to the lower rail,
provided with a locking portion which includes a pair of
front and rear locking sections which are respective posi-
tioned within the forward/rearward movement restriction
grooves and can selectively enter into, and escape from, the
lock grooves; and a lock release lever, supported by the
upper rail, which is rotatable between a locked position, at
which the locking sections are allowed to engage with the
lock grooves by a biasing force of the lock spring, and an
unlocked position, at which the lock release lever presses the
lock spring in a direction such that the locking sections
escape from the lock grooves against the biasing force. A
rear portion of the front locking section and a front portion
of the rear locking section, of the locking portion, contact
inner surfaces of corresponding the lock grooves, respec-
tively. A forward/rearward distance between a front surface
of the front locking section and a front surface of a corre-
sponding the forward/rearward movement restriction
groove, and a forward/rearward distance between a rear
surface of the rear locking section and a rear surface of a
corresponding the forward/rearward movement restriction
groove, are narrower than each of a forward/rearward dis-
tance between a rear surface of the front locking section and
a rear surface of a corresponding the forward/rearward
movement restriction groove, and a forward/rearward dis-
tance between a front surface of the rear locking section and
a front surface of a corresponding the forward/rearward
movement restriction groove.

The lock spring can include a plurality of the locking
portions, which are provided at different positions in the
forward/rearward direction. The locking portions include at
least one positioning locking-portion, in which a rear portion
of' the front locking section thereof and a front portion of the
rear locking section thereof both contact inner surfaces of
corresponding the lock grooves, respectively, and at least
one spaced-apart locking portion, in which a rear portion of
the front locking section thereof and a front portion of the
rear locking section thereof are both spaced apart from inner
surfaces of corresponding the lock grooves, respectively. A
forward/rearward distance between a front surface of the
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front locking section of the positioning locking-portion and
a front surface of a corresponding forward/rearward move-
ment restriction groove, and a forward/rearward distance
between a rear surface of the rear locking section of the
positioning locking-portion and a rear surface of the corre-
sponding forward/rearward movement restriction groove,
are narrower than each of a forward/rearward distance
between a front surface of the front locking section of the
spaced-apart locking portion and a front surface of a corre-
sponding forward/rearward movement restriction groove,
and a forward/rearward distance between a rear surface of
the rear locking section of the spaced-apart locking portion
and a rear surface of the corresponding forward/rearward
movement restriction groove.

Advantageous Effects of the Invention

In the lock portion of the lock spring according to the
present invention, the rear portion of the front locking
section and the front portion of the rear locking section both
contact the inner surfaces of the lock grooves of the lower
rail.

Furthermore, the forward/rearward distance between the
front surface of the front locking section of the locking
portion and the front surface of the corresponding forward/
rearward restriction groove, and the forward/rearward dis-
tance between the rear surface of the rear locking section and
the rear surface of the corresponding forward/rearward
restriction groove, are narrower than each of forward/rear-
ward distance between the rear surface of the front locking
section and the rear surface of the corresponding forward/
rearward restriction groove, and the forward/rearward dis-
tance between the front surface of the rear locking section
and the front surface of the corresponding forward/rearward
restriction groove. Accordingly, when a locking/unlocking
operation is carried out by the lock release levers or when a
forward or rearward load is applied to the upper rail due to
the load of a passenger, etc., sitting on the seat, which is in
a locked state, even if one of the front or rear locking
sections (which compose part of the locking portions) con-
tacts an inner surface of the corresponding forward/rearward
restriction grooves while elastically deforming, with the
contacting portion with the corresponding lock grooves as a
base point, the amount of deformation thereof is not very
much. Therefore, the load on the locking sections of the
locking portions can be reduced.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 is a front perspective view showing an embodi-
ment of a right-sided slide seat device (of a driver seat),
according to the present invention, viewed obliquely from
above, in which the upper rails have been slided to the rear
ends;

FIG. 2 is a front exploded perspective view showing the
right-sided slide rail device with the right rail unit omitted,
viewed obliquely from above;

FIG. 3 is a front exploded perspective view showing the
right-side slide rail device with the left rail unit omitted,
viewed obliquely from below;

FIG. 4 is a cross sectional view taken along the line IV-IV
shown in FIG. 1;

FIG. 5 is an exploded perspective view of a rail unit
showing the lower rail in a longitudinal sectional view;

FIG. 6 is a front perspective view of the rail unit showing
a cross sectional view of the lower rail, viewed obliquely
from above;
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FIG. 7 is a front perspective view of the upper rail, with
a section thereof cut-away, a lock-release lever, and a lock
spring, viewed obliquely from below;

FIG. 8 is a front perspective view of the lower rail, shown
as a longitudinal section view, the lock-release lever, and the
lock spring, viewed obliquely from below;

FIG. 9 is a schematic side elevational view showing states
of the lock spring when the lock-release lever is positioned
at the locked position and the unlocked position;

FIG. 10 is a side elevational view of the upper rail, the
lock-release lever, a lock spring and a loop handle, when in
a locked state, in which only the upper rail is shown as a
longitudinal section view;

FIG. 11 is side elevational view similar to that of FIG. 10
when in an unlocked state;

FIG. 12 is an enlarged front perspective view of a foreign-
object interference member and rivets, as viewed obliquely
from above;

FIG. 13 is an enlarged front perspective view of a foreign-
object interference member and rivets, as viewed obliquely
from below;

FIG. 14 is an enlarged perspective view of a rear portion
of a rail unit in a state where the upper rail is positioned at
the front end position, as viewed from the rear;

FIG. 15 is a cross-sectional view, viewed in the direction
of the arrows XV-XV of FIG. 14;

FIG. 16 is an enlarged plan view showing parts of the
lower rail, the upper rail and the lock spring, with the lower
rail and upper rail shown in cross section;

FIG. 17 is an enlarged plan view similar to FIG. 16 of
when part of the lock spring contacts an inner surfaces of
some forward/rearward restriction grooves;

FIG. 18 is a perspective view of a central portion of a left
rail unit of a first modified embodiment, as viewed from
above;

FIG. 19 is a part diagram of lower-rail stoppers and a lock
spring according to a second modified embodiment;

FIG. 20 is a perspective view of the rear-end portion of the
lower rail, as viewed from above, according to a third
modified embodiment;

FIG. 21 is a perspective view a central portion of a right
rail unit according to a fourth modified embodiment, as
viewed from above; and

FIG. 22 is an enlarged perspective view similar to FIG. 12
of a fifth modified embodiment.

DESCRIPTION OF EMBODIMENTS

An embodiment of the present invention will be herein-
after discussed with reference to FIGS. 1 through 17. Note
that directions described in the following description are
defined based on the directions of arrows shown in the
drawings.

A slide rail device 10 is installed onto a vehicle interior
floor of an automobile (vehicle), not shown in the drawings.
A seat (provided with a seatback and a seat cushion) is fixed
to upper surfaces of the slide rail device 10 (upper rails 30).

The detailed structure of the slide rail device 10 will be
discussed hereinafter.

The slide rail device 10 supports a right seat (or driver
seat) and is provided, as large components thereof, with a
pair of left and right rail units 20, and a loop handle 60 which
connects the front ends of the left and right rail units 20.

The left and right rail units 20 have the following struc-
ture.

The rail units 20 are provided with a pair of left and right
lower rails 21, which are mutually bilaterally symmetrical,
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which are mounted onto the vehicle interior floor via a pair
of front and rear brackets 15. Each lower rail 21 is a metal
channel member which extends in the forward/rearward
direction and the top thereof is open, and is provided with a
substantially-horizontal bottom wall 22, a left and right pair
of outer wall portions 23 which extend upward from the left
and right sides of the bottom wall 22, respectively, left and
right pair of roof underside portions 24 which extend inward
from the top edges of the left and right pair of outer wall
portions 23, respectively, and a pair of left and right inner
wall portions 25 which extend downwardly from the inner
edges of the left and right roof underside portions 24. The
front and rear brackets 15 are fixed to the close vicinity of
both the front and rear ends of the lower rails 21 via two
rivets 16 and 17 each. Heads 16a and 17a (mount projec-
tions) of the rivets 16 and 17 are each positioned immedi-
ately above the bottom wall 22. As shown in FIG. 5, etc., the
upper edge portions of the left and right inner wall portions
25 (the portions connected to the roof underside portions 24)
constitute base-end supporting portions 26 that extend in the
forward/rearward direction. Lower edge portions of the left
and right inner wall portions 25 are provided with a large
number of lock teeth (lock mechanism) 27, the upper ends
thereof connecting with the base-end supporting portions 26,
arranged at equal intervals in the forward/rearward direc-
tion. Lock grooves 28 (lock mechanism), the bottom ends of
which are open, are formed between mutually adjacent lock
teeth 27. The pitch between all adjacent lock grooves 28
(forward/rearward distance) is the same, and the forward/
rearward width of each lock groove 28 is the same. Further-
more, the lower edge portions of the left and right inner wall
portions 25 are provided with front-end stoppers 29a (stop-
per projections) and rear-end stoppers 295 (stopper projec-
tions), respectively positioned at the close vicinity of the
front end of the lower rail 21 and at the close vicinity of the
rear end of the lower rail 21, which are formed by being cut
and raised. The right front-end stopper 29a and the right
rear-end stopper 295 are cut and raised in an oblique
direction toward the right side, and the left front-end stopper
29a and the left rear-end stopper 295 are cut and raised in an
oblique direction toward the left side. Furthermore, the
forward/rearward widths of the front-end stoppers 29a and
the rear-end stoppers 295 are wider than the lock teeth 27.

Each rail unit 20 is provided with an upper rail 30 that is
slidable in the forward/rearward direction with respect to the
associated lower rail 21.

The left upper rail (inner upper rail) 30 is a metal channel
member which extends in the forward/rearward direction
and the bottom thereof is open, and is provided with a base
31 having a substantially inverted U-shaped cross section,
upright walls 32 which extend upward from lower end
portions of the left and right side walls of the base 31,
excluding central portions thereof in the longitudinal direc-
tion, and locking walls (stopper portions) 33 which extend
upward from the above-mentioned central portions of the
side walls. As shown in FIGS. 2, 3, 5 and 9, etc., four
forward/rearward movement restriction grooves 34a and
345 are formed over the lower edges of the left and right
locking walls 33 and the lower edges of the side walls of the
base 31 to extend upward. Each pitch (forward/rearward
distance) between the adjacent forward/rearward movement
restriction grooves 34a and 345 is the same. However, the
forward/rearward width of the two rear forward/rearward
movement restriction grooves 345 is shorter than the for-
ward/rearward width of the two front forward/rearward
movement restriction grooves 34a by 0.3 mm. Furthermore,
as shown in FIGS. 3, 6 and 7, lock-engaging lugs 36, which
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are formed by cutting and raising, are formed on rear
portions of the left and right side wall portions of the base
portion 31 and extend inwardly, and thereafter, upwardly.
The upper edges of the left and right lock-engaging lugs 36
are provided therein with downward-extending spring lock-
engaging grooves 36a. Lock-engaging lugs 37, which are
formed by cutting and raising portions of the left and right
side wall portions of the base portion 31, are respectively
positioned slightly in front of central portions of the left and
right side wall portions, and extend inwardly.

The right upper rail (outer upper rail) 30 has the same
structure as that of the left upper rail 30 except for the
forward/rearward length of the locking walls 33 being
shorter than those of the left upper rail 30 and the number of
the forward/rearward movement restriction grooves 34c
formed in each locking walls 33 being two.

A metal upper reinforcement member 12 for increasing
the rigidity of the upper rail 30 is mounted on the upper
surface of the left upper rail (inner upper rail) 30 so that the
forward/rearward position thereof aligns with that of the
locking walls 33.

Furthermore, a metal inner reinforcement member 45 for
increasing the rigidity of the upper rail 30 is mounted on an
inner surface of the base portion 31 of the left upper rail
(inner upper rail) 30. The inner reinforcement member 45 is
provided with a mounting portion 45a which comes in
contact with the underside surface of the roof underside
portion of the base portion 31 and is mounted to the roof
underside portion via rivets, a pair of side portions 455
which extend downwardly from the left and right side edges
of the mounting portion 45a, and a pair of downward
extensions 45¢ which extend downward from the left and
right side portions 455.

On the other hand, a metal inner reinforcement member
46 for increasing the rigidity of the upper rail 30 is mounted
on an inner surface of the base portion 31 of the right upper
rail (outer upper rail) 30. The inner reinforcement member
46 is provided with a mounting portion 46a which comes in
contact with the underside surface of the roof underside
portion of the base portion 31 and is mounted to the roof
underside portion via rivets, a pair of side portions 465
which extend downwardly from the left and right side edges
of the mounting portion 464, and a pair of downward
extensions 46¢ which extend downward from the left and
right side portions 455.

Each rail unit 20 is further provided with a lock release
lever 40 that is installed in the associated upper rail 30, lock
springs S0A/50B, and a foreign-object interference member
57.

The lock release lever 40 is a press-molded metal channel
member, formed from a metal plate, which extends in the
forward/rearward direction and the bottom thereof is open,
and is provided with a pair of left and right side walls 41. As
shown in FIGS. 2, 5, 10 and 11, etc., a rotational contact
protrusion 42 which extends in the leftward/rightward direc-
tion protrudes from an upper surface of the lock release lever
40. In addition, a pair of left and right substantially hori-
zontal spring pressing-pieces 43 are respectively provided
on the rear end portion of the lock release lever 40, and
upward-facing spring-hook grooves 44 are formed in the
lower edges of the front portions (the portions positioned
forward from the rotational contact protrusion 42) of the left
and right side walls 41, respectively.

Each of the lock spring 50A that is attached to the left
upper rail (inner upper rail) 30 and the lock spring 50B that
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is attached to the right upper rail (outer upper rail) 30 is a
bilaterally-symmetrical member formed by bending a single
metal wire material.

A pair of front and rear locking portions (lock mecha-
nism) 51F and 51R, which extend in substantially horizontal
directions and extend outwardly, are formed on a portion of
each of the left and right side of the lock spring 50A at a
position slightly rearward from a central portion with respect
to the longitudinal direction thereof. Each of the locking
portions 51F and 51R is integrally provided with a pair of
front and rear locking sections 51a which linearly extend
outwardly (the left locking sections 51a extend leftward and
the right locking sections 51a extend rightward) from the
main body of the lock spring S0A, and connecting sections
515 which extend in the forward/rearward direction to
connect the fore-ends of adjacent pairs of the locking
sections 51a. As shown in FIGS. 16 and 17, the forward/
rearward distance between opposing surfaces of the pairs of
locking sections 51a that compose part of each locking
portion 51R is shorter than the forward/rearward distance
between opposing surfaces of the pairs of locking sections
51a that compose part of each locking portion 51F by 1.3
mm. A section of the lock spring 50A that is positioned
further rearward than the locking portions 51R is substan-
tially horizontal in a free state, and a section of the lock
spring S50A that is positioned further forward than the
locking portions 51F is substantially horizontal in a free
state. A pair of left and right front-end locking lugs 52,
which extend outwardly in a substantially horizontal direc-
tion, are formed on the front end of the lock spring 50A.
Furthermore, the rear end portion of the lock spring 50A is
provided with a rear-end lock-engaging portion 53, which
extends in the leftward/rightward direction in a plan view.

On the other hand, the lock spring 50B has the same
structure as that of the lock spring 50A except for there being
only one locking portion 51R provided on each of the left
and right sides (the locking portions 51R of the lock spring
50B have the same specifications that those of the locking
portions 51R of the lock spring 50A).

The lock release lever 40 is almost entirely accommo-
dated in the associated upper rail 30 from the front end
opening thereof, and the rotational contact protrusion 42 is
in contact with a roof undersurface of the base 31 (see a
contact portion “P” in FIGS. 10 and 11. Spaces are formed
between the upper surface of the lock release lever 40,
except the rotational contact protrusion 42, and a roof
undersurface of the base 31). As shown in FIGS. 6 through
8, FIG. 10 and FIG. 11, in the lock spring S0A/50B, the
rear-end lock-engaging portion 53 is lock-engaged, from
above, with the left and right spring lock-engaging grooves
36a of the lock-engaging lugs 36 (see the triangular mark in
FIG. 10), portions that are positioned slightly forward from
the locking portions 51F and 51R of the left and right sides
are respectively lock-engaged with the left and right lock-
engaging lugs 37 (see the triangular mark in FIG. 10), the
locking portions 51F and 51R are engaged with the corre-
sponding forward/rearward movement restriction grooves
34a, 34b and 34c¢ from below, and furthermore, the left and
right front-end locking lugs 52 are lock-engaged with the
spring-hook grooves 44 from below (see arrows | shown in
FIG. 10), and the spring pressing-pieces 43 abut against
upper surfaces of the lock spring 50A/50B near the locking
portions 51F and 51R. Hence, upon attaching the lock spring
50A/50B to the upper rail 30 and the lock release lever 40,
the lock spring 50A/50B is moveable relative to the upper
rail 30 in the forward/rearward direction within a very small
range, such that the lock-engagement of the rear-end lock-
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engaging portion 53 of the lock spring 50A/50B with the
lock-engaging lug 36 is not released and the lock-engage-
ment of the front-end locking lugs 52 is maintained with the
spring-hook grooves 44. In addition, since the lock spring
50A/50B produces an upward biasing force (elastic force)
by being elastically deformed (see arrows 1 shown in FIG.
10), this biasing force causes the rotational contact protru-
sion 42 of the lock release lever 40 to be pressed against the
roof underside portion of the base 31, which enables the lock
release lever 40 to rotate about the rotational contact pro-
trusion 42 (about an imaginary rotation axis extending in the
leftward/rightward direction) about the contact portion P
between the roof underside portion and the rotational contact
protrusion 42, and the lock release lever 40 is held in the
locked position shown in FIGS. 10 and 15 when no upward
external force is exerted on the front end portion of the lock
release lever 40. On the other hand, exerting an upward
external force on the front end portion of the lock release
lever 40 against the biasing force of the lock spring 50A/50B
causes the lock release lever 40 to rotate to the unlocked
position shown in FIG. 11. Thereupon, since the spring
pressing-pieces 43 of the lock release lever 40 downwardly
depresses the lock spring 50A/50B, each locking portion
51F and 51R escapes downward from the associated lock
groove 28 (see the locking portions 51F and 51R indicated
with the imaginary lines shown in FIG. 9).

Upon an assembly being made by inserting an upper rail
30, alock release lever 40 and a lock spring 50A/50B, which
are integrated in the above described manner, into a lower
rail 21 from the front end opening or rear end opening of the
lower rail 21, the upright walls 32 and the locking walls 33
of the upper rail 30 enter the spaces formed between the
outer wall portions 23 and the inner wall portions 25 as
shown in FIG. 4 (the locking walls 33 are omitted in FIG. 4),
and a plurality of bearing balls 56 which are rotatably
supported by retainer rear-end curved portions 55 installed
in the aforementioned spaces are in rotatable contact with
both outer surfaces of the upright walls 32 and inner surfaces
of the outer wall portions 23, which allow the upper rail 30
(and the lock release lever 40 and the lock spring S0A/50B)
to slide in the forward/rearward direction with respect to the
lower rail 21. In other words, the upper rail 30 becomes
slidable between a front-end position (the position shown in
FIG. 14), at which the front-end stoppers 29a abut against
the front end surfaces of the left and right locking walls 33,
and a rear-end position (the position shown in FIG. 1), at
which the rear end surfaces of the left and right locking walls
33 abut against the rear-end stoppers 295.

In addition, when the lock release lever 40 is in the locked
position, the upper rail 30 is prevented from sliding with
respect to the lower rail 21 because the spring pressing-
pieces 43 contact, from above, the upper surfaces of the lock
spring 50A/50B (FIG. 15), and each locking portion 51F and
51R is engaged with the associated forward/rearward move-
ment restriction groove 34a, 345 and 34c¢ and the lock
grooves 28 from below as shown in FIG. 8 and by solid lines
in FIG. 9. On the other hand, rotating the lock release lever
40 down to the unlocked position causes each locking
portion 51F and 51R to be retained in the forward/rearward
movement restriction grooves 34a, 345 and 34¢, as shown
by the phantom lines in FIG. 9, while being disengaged
downward from the lock grooves 28 (with which the locking
portions 51F and 51R were engaged) thereby allowing the
upper rail 30 to slide with respect to the lower rail 21.

Upon assembling the lower rail 21, the upper rail 30, the
lock release lever 40 and the lock spring 50A/50B, the upper
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rail 30 is slid to the front-end position, and the foreign-object
interference member 57 is attached to the bottom wall 22 of
the lower rail 21.

The foreign-object interference member 57 is a synthetic-
resin unitarily molded product, and is provided with a
tabular plate-portion 57a which is substantially horizontal
and extends in the forward/rearward direction, and a tabular
partition portion 575 which extends in the forward/rearward
direction and projects upwardly from a central section, with
respect to the width direction, of the plate-portion 57a. As
shown in the drawings, the front end portion of the partition
portion 575 is positioned further forward than the front end
portion of the plate-portion 57a. A rivet relief recess 57c¢,
which is round in shape in a plan view, is formed in the rear
end of the plate-portion 57a, and a rivet relief hole 574,
which is round in shape in a plan view, is formed in the
vicinity of the central portion of the plate-portion 57a as a
through-hole. Furthermore, a pushnut 57¢ and a hook-
shaped hooking portion 57f are provided on the underside of
the plate-portion 57a and project downwards.

The foreign-object interference member 57 is mounted
onto the bottom wall 22 by lock-engaging the hooking
portion 57f with one of two mount through-holes 22a
formed near the rear end of the bottom wall 22, and
press-fitting, while elastically deforming, the pushnut 57e
into the other of the mount through-holes 22a. Hence, when
the foreign-object interference member 57 is mounted onto
the bottom wall 22 in such a manner, the head 17a of the
rivet 17 that is positioned at the front is positioned within the
rivet relief hole 574, and the head 17a of the rivet 17 that is
positioned at the rear is positioned within the rivet relief
recess 57c.

Upon the foreign-object interference member 57 being
mounted onto the upper surface of the bottom wall 22, when
the upper rail 30 has been slid to the front-end position, the
front-end portion of the partition portion 575 is positioned
forward from the rear-end of the upper rail 30 (see FIG. 14.
The front-end portion of the partition portion 576 can be
positioned at the same forward/rearward position as that of
the rear end of the upper rail 30). Whereas, the rear-end
portion of the partition portion 575 extends further rearward
than the rear-end stoppers 296b.

Accordingly, a seat cushion of a seat (not shown) is
mounted onto the upper surfaces of the upper rails 30 with
the assembled pair of left and right rail units 20 arranged
mutually parallel to each other and at a mutually aligned
position in the forward/rearward direction (slide positions of
the upper rails 30 relative to the lower rails 21 are also
aligned).

Hence, upon integrating the left and right rail units 20
with the seat 11, the loop handle 60 is connected to the left
and right lock release levers 40.

The metal loop handle 60 is provided with an operation
portion 61 which extends in the leftward/rightward direc-
tion, a pair of inclined portions which extend in an inclined
direction outwards from the left and right sides of the
operation portion 61, downward-portions 61a which respec-
tively extend downwards from the left and right sides of the
inclined portions, and a pair of rear-end connecting portions
62 which extend rearwardly from the lower ends of the left
and right downward-portions 61a.

The loop handle 60 is connected to the front end portions
of the lock release levers 40 by inserting the left and right
rear-end connecting portions 62 into the inner spaces of the
front end portions of the lock release lever 40, respectively,
from the front side.
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An assembled slide rail device 10 is attached to the
vehicle interior floor by mounting the mounting brackets 15,
to which the left and right lower rails 21 are mounted, onto
the vehicle interior floor.

Next the operation of the slide rail device 10 will be
described hereinbelow.

When the lock release levers 40 are positioned at the
locked position, since the locking portions 51F and 51R of
each of the lock springs 50A and 50B are positioned within
the lock grooves 28 of the lower rails 21, the sliding
operation in the forward/rearward direction of the upper rail
30 relative to the lower rails 21 is restricted.

Upon the occupant grasping the operation portion 61 by
hand and rotating the entire loop handle 60 upwards, when
the lock release levers 40 are positioned at the locked
position, the lock release levers 40 rotate upwardly with the
rear-end connecting portions 62. Accordingly, since the lock
release levers 40 that were positioned at the locked position
rotate to the unlocked position (FIG. 11) and the locking
portions 51F and 51R escape downward from the lock
grooves 28 of the lower rails 21, the upper rails 30, which
were restricted from sliding relative to the lower rails 21,
become slidable relative to the lower rails 21.

Furthermore, as shown in FIG. 14, the inner space (upper
surface) of the rear-end portion of each lower rail 21 is
upwardly exposed by positioning each upper rail 30 at the
front end position. If a passenger, etc., were to drop a lighter
L1 (see FIG. 15) into a rear-end portion of a lower rail 21 in
such a state, the lighter I.1 interferes with the partition
portion 575 of the foreign-object interference member 57
(also in the case of a lighter L2, shown in FIG. 15, having
a different cross-sectional shape to that of the lighter L1).
Accordingly, there is a high possibility that a side (the lower
side in FIG. 15) of the lighter L1 (L.2) either contacts
(surface contacts) the upper surface of the plate-portion 574
so that the short-side direction of the lighter .1 (L2) stands
up, as shown by the solid lines in FIG. 15, or that a side
thereof contacts the upper edge of the partition portion 575
and is lies in an inclined state within the lower rail 21, as
shown by the phantom lines in FIG. 15. Therefore, if the
upper rail 30 is slid rearwardly so that the lighter L1 (L2) is
pushed rearwardly by the rear-end portion of the upper rail
30, the lighter L1 (L.2) can be externally ejected from the
rear-end opening of the lower rail 21. Furthermore, at this
time, since the foreign-object interference member 57 cov-
ers the heads 17a of the rivets 17, the lighter 1.1 (L2)
smoothly moves rearwardly along the foreign-object inter-
ference member 57 (the plate-portion 57a and the partition
portion 575) without getting caught on the heads 17a.

Furthermore, in the case where the foreign-object inter-
ference member 57 is not provided, if a lighter L1 (L.2) is
dropped into the inner space of the rear portion of a lower
rail 21, the entire side surface of the lighter [.1 (I.2) would
come in contact (surface contact) with the upper surface of
the bottom wall 22, and there is a possibility of part of the
lighter [L1 (L2) entering into a gap between the bottom wall
22 and the lower end of an inner wall portion 25. If the upper
rail 30 is utilized to rearwardly push the lighter [.1 (L.2) in
this state, there is a possibility that the rear end portion of the
lighter L1 (I.2) may get caught on a recessed portion, which
is formed by the cutting and raising of the rear-end stoppers
295b, on the lower edge of the inner wall portions 25, or may
get caught on a head 17a of a rivet 17, so that the lighter [.1
(L2) cannot be externally ejected from the lower rail 21.

In the illustrated embodiment, since the front end portion
of the foreign-object interference member 57 (partition
portion 57b) is positioned further forward than the rear end
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of the upper rail 30, and the rear end portion of the
foreign-object interference member 57 (partition portion
57b) is positioned near the rear end of the lower rail 21, even
if a foreign object such as a lighter L1 (L2), etc., is dropped
at any position in the rear end portion of the lower rail 21
(exposed end portions), the foreign object such as a lighter
L1 (L2), etc., can be externally ejected from the rear end
portion of the lower rail 21 using the upper rail 30.

Due to the foreign-object interference member 57 of the
illustrated embodiment being simple in structure, manufac-
ture thereof is possible at a low cost.

Furthermore, since the foreign-object interference mem-
ber 57 is mounted onto the lower rail 21 (since the foreign-
object interference member 57 is not connected to the upper
rail 30), the assembling of the slide rail device 10 is
facilitated, and the manufacturing cost of the entire slide rail
device 10 can be reduced.

In addition, since the partition portion 575 of the foreign-
object interference member 57 has a thin tabular shape,
enlargement of the entire foreign-object interference mem-
ber 57 can be suppressed. Accordingly, upon attaching the
foreign-object interference member 57 onto the lower rail
21, since the foreign-object interference member 57 does not
easily interfere with peripheral members (such as, e.g., the
upper rail 30), the foreign-object interference member 57
can be easily attached to the lower rail 21.

Furthermore, in the slide rail device 10 of the illustrated
embodiment, when the locking portions 51F and 51R of the
lock spring 50A/50B are positioned within the lock grooves
28 of the lower rail 21 by the positioning of the lock release
lever 40 at the locked position, the opposing surfaces of the
pairs of the locking sections 51a of the left and right locking
portions 51R contact the forward/rearward end surfaces
(inner surfaces of the lock grooves 28) of the corresponding
lock teeth 27 (see FIG. 16. The locking portions 51F do not
contact the lock teeth 27). Therefore, forward/rearward
movement of the upper rail 30 relative to the lower rail 21
can be effectively suppressed.

Furthermore, the forward/rearward distance (d1=0.35
mm) between the front surface (51a42) of the front locking
section (51al) of each locking portion 51R and the inner
surface (front surface) (34563) of the corresponding forward/
rearward movement restriction groove 345, and the forward/
rearward distance (d3=0.35 mm) between the rear surface
(51a5) of the rear locking section (51a4) of each locking
portion 51R and the inner surface (rear surface) (3456) of the
corresponding forward/rearward movement restriction
groove 34b, are narrower than each of the forward/rearward
distance (d2=1.15 mm) between the rear surface (51a7) of
the front locking section (51al) of each locking portions
51R and the inner surface (rear surface) (3468) of the
corresponding forward/rearward movement restriction
groove 34b, and the forward/rearward distance (d4=1.15
mm) between the front surface (51a9) of the rear locking
section (51a4) of each locking portion 51R and the inner
surface (front surface) (345610) of the corresponding for-
ward/rearward movement restriction groove 34b. Further-
more, since the forward/rearward distance between the rear
surface (51a7) and the front surface (51a9) of the front
locking section (51al) and the rear locking section (51a4),
respectively, of each locking portion 51R is shorter than the
forward/rearward distance between the rear surface (51415)
and the front surface (51a11) of the front locking section
(51a14) and the rear locking section (51a12), respectively,
of each locking portion 51F by 1.3 mm, and the forward/
rearward widths (between 3456 and 34510; between 3453
and 3468) of the rear two forward/rearward movement
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restriction grooves 345 are shorter than the forward/rear-
ward widths (between 34413 and 34417, between 34a16 and
34418) of the front two forward/rearward movement restric-
tion grooves 34a by 0.3 mm, respectively, the forward/
rearward distance (d1=0.35 mm) between the front surface
(51a2) of the front locking section (51al) of each locking
portion 51R and the inner surface (front surface) (34563) of
the corresponding forward/rearward movement restriction
groove 34b, and the forward/rearward distance (d3=0.35
mm) between the rear surface (51a5) of the rear locking
section (51a4) of each locking portion 51R and the inner
surface (rear surface) (3456) of the corresponding forward/
rearward movement restriction groove 34b, are narrower
than each of the forward/rearward distance (d5=0.65 mm)
between the front surface (51¢19) of the front locking
section (51a14) of each locking portions 51F and the inner
surface (front surface) (34a16) of the corresponding for-
ward/rearward movement restriction groove 34a, and the
forward/rearward distance (d6=0.65 mm) between the rear
surface (51a20) of the rear locking section (51a12) of each
locking portions 51F and the inner surface (rear surface)
(34a17) of the corresponding forward/rearward movement
restriction groove 34a. Hence, since the forward/rearward
distance (d1) between the front surface (51a2) of the front
locking section (51al) of each locking portions 51R and the
inner surface (front surface) (3463) of the corresponding
forward/rearward movement restriction groove 345, and the
forward/rearward distance (d3) between the rear surface
(51a5) of the rear locking section (51a4) of each locking
portion 51R and the inner surface (rear surface) (3456) of the
corresponding forward/rearward movement restriction
groove 345 are both narrowed in such a manner, when the
locking/unlocking operation is carried out with the lock
release lever 40, or when a forward or a rearward load is
applied to the upper rail 30 due to a load applied by a
passenger, etc., sitting on the seat in a locked state, even if
either the front or rear locking sections 51a of the locking
portions 51R were to come in contact with an inner surface
of the forward/rearward movement restriction grooves 345
(see FIG. 17) while elastically deforming, with the contact-
ing portion with the corresponding lock grooves 28 as a base
point, the amount of deformation thereof is not very much.
Therefore, the load on the locking sections 51a of the
locking portions 51R can be reduced.

The above-described present invention is not limited to
the above-illustrated embodiment; various modifications are
possible.

For example, a modified embodiment shown in FIGS. 18
through 21 can be implemented.

In a first modified embodiment shown in FIG. 18, the
shape of the metal upper reinforcement member 12', which
is mounted on the upper surface of the left upper rail 30
(inner upper rail), has been changed from the above-de-
scribed upper reinforcement member 12. Specifically, by
recessing the front end portion of the upper reinforcement
member 12', a front-end recess 12a is formed in the front
end. When the upper reinforcement member 12', having
such a shape, is mounted onto the left upper rail 30, since a
clearance gap is formed between the left upper rail 30 (the
front-end recess 12a of the upper reinforcement member 12')
and the underside of the seat (seat cushion), it is possible to
pass a harness through this clearance gap (e.g., a harness
which is provided between a detector provided on a seatbelt
anchor and a controller of the automobile, wherein detection
signals generated by the detector are sent to the controller
when the detector detects that a seatbelt has been connected
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to a lock device that is provided on the seatbelt anchor,
which is provided on the seat cushion side).

In a second modified embodiment shown in FIG. 19, one
of'the lower rail stoppers 70, 71 and 72, shown in (a), (b) and
(c), is mounted near the front end and near the rear end of
the bottom wall 22 of the lower rail 21. The lower rail
stoppers 70, 71 and 72 are provided with a pair of left and
right stopper pieces 70a, 71a and 72a, respectively (the
lower rail stoppers 70, 71 and 72 shown in FIG. 19 are for
use near the rear ends of the bottom wall 22; the lower rail
stoppers 70, 71 and 72 are inverted in the forward/rearward
direction for use near the front ends of the bottom wall 22).

In the second modified embodiment, the upper rail 30 is
slidable in the forward/rearward direction relative to the
lower rail 21 between a front-end position, at which the left
and right downward extensions 45¢ and 46c¢ of the inner
reinforcement members 45 and 46, mounted on the upper
rail 30, contact the left and right stopper pieces 70a, 71a and
72a of the lower rail stoppers 70, 71 and 72 that are
positioned at the front side, and a rear-end position, at which
the left and right downward extensions 45¢ and 46¢ contact
the left and right stopper pieces 70a, 71a and 72a of the
lower rail stoppers 70, 71 and 72 that are positioned at the
rear side.

Furthermore, in the second modified embodiment, a lock
spring 50A' shown in (d) is used. Portions of the lock spring
50A' that are positioned immediately in front of the locking
portions 51F constitute front-end bent portions 54 which
bend obliquely upwards in the forward direction, and por-
tions of the lock spring 50A' that are positioned immediately
behind the locking portions 51R constitute rear-end bent
portions 55 which bend obliquely upwards in the rearward
direction. Hence, since the front-end bent portions 54 and
the rear-end bent portions 55 are formed on the front and rear
sides of the locking portions 51F and 51R, respectively
(although not shown in the drawings, front-end bent portions
54 and rear-end bent portions 55 are formed on the front and
rear sides of the locking portions 51R of the lock spring 50B,
respectively), the region positioned further forward than the
locking portions 51F and 51R (the locking portions 51R in
the lock spring 50B) and the region positioned further
rearward from the locking portions 51F and 51R (the
locking portions 51R in the lock spring 50B) are positioned
to be stepped upward from the locking portions 51F and 51R
(the locking portions 51R in the lock spring 50B). Therefore,
when the upper rail 30 slides relative to the lower rail 21
between the front-end position and the rear-end position, the
lock spring 50A' (and the lock spring 50B) can be prevented
from interfering with the lower rail stoppers 70, 71 and 72.

In the third modified embodiment shown in FIG. 20, the
forward/rearward widths of the front-end stoppers and the
rear-end stoppers 294" (the front-end stoppers not shown in
the drawings) formed on the lower rail 21 have been
widened, compared to those of the above-described embodi-
ments. Accordingly, the possibility of the front-end stoppers
and the rear-end stoppers 294" breaking, due to the locking
walls (stopper portions) 33 repeatedly colliding against the
front-end stoppers and the rear-end stoppers 294', can be
reduced.

In the fourth modified embodiment shown in FIG. 21, a
metal upper reinforcement member 12 A is mounted onto the
upper surface of the right upper rail 30 (outer upper rail)
with the forward/rearward position thereof aligned with that
of the locking walls 33.

According to this modified embodiment, the rigidity of
not only the left upper rail 30 (inner upper rail) but also the
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right upper rail 30 (outer upper rail) can be increased by the
upper reinforcement member 12A.

A foreign-object interference member 57' of the fifth
modified embodiment shown in FIG. 22 is a synthetic-resin
unitarily molded product, and is provided with a plate-
portion 574" and a partition portion 574'. As shown in FIG.
22, the front end portion of the partition portion 574" is
positioned further forward than the front end portion of the
plate-portion 57a. A rivet relief hole 57¢', which is round in
shape in a plan view, is formed in the vicinity of the rear end
of the underside of the plate-portion 574' and extends to the
lower end portion of the partition portion 574, and a rivet
relief hole 574, which is round in shape in a plan view, is
formed in the vicinity of the front end of the underside of the
plate-portion 574" and extends to the lower end portion of the
partition portion 574'. Furthermore, a pushnut and a hook-
shaped hooking portion (both are not shown) that are the
same as the pushnut 57¢ and the hook-shaped hooking
portion 57f are provided on the underside of the plate-
portion 574' and project downwards. The foreign-object
interference member 57' can be mounted onto the bottom
wall 22 via the same method as that of the foreign-object
interference member 57 (the head 17a of the rivet 17 that is
positioned at the front is positioned inside the rivet relief
hole 57d', and the head 174 of the rivet 17 that is positioned
at the rear is positioned inside the rivet relief hole 57¢') and
can exhibit the same effects as those of the foreign-object
interference member 57.

Furthermore, a foreign-object interference member 57 or
57" can be mounted in a reversed forward/rearward orien-
tation to that described above, onto the front end portion (the
end portion that is upwardly exposed when the upper rail 30
is slid to the rear-end position) of the bottom wall 22 of the
lower rail 21. In this case, when the upper rail 30 is slid to
the rear end position, the rear end portion of the partition
portion 575/570' is either positioned further rearward from
the front end of the upper rail 30 or at the same forward/
rearward position as that of the front end of the upper rail 30.
Furthermore, the front end portion of the partition portion
57b/576' is positioned further forward than the front-end
stoppers 29a.

Furthermore, in the case where the foreign-object inter-
ference member 57/57' is mounted onto the rear end portion
of the bottom wall 22, the rear end portion of the partition
portion 575/576' can be positioned at the same forward/
rearward position as that of the rear-end stoppers 295 or can
extend until the rear end portion of the bottom wall 22.
Similarly, in the case where the foreign-object interference
member 57/57' is mounted onto the front end portion of the
bottom wall 22, the front end portion of the partition portion
57b/576' can be positioned at the same forward/rearward
position as that of the front-end stoppers 29a or can extend
until the front end portion of the bottom wall 22.

Furthermore, the forward/rearward distance between
opposing surfaces of a pair of locking sections 51a com-
posing part of each of the locking portions 51F can be
shorter than the forward/rearward distance between oppos-
ing surfaces of a pair of locking sections 51a constituting
each of the locking portions 51R (in this case, the lock spring
50B has a structure in which only one locking portion 51F
is provided on each of the left and right side portions). In this
case, the forward/rearward distance between the front sur-
face of the front locking section 51a of each locking portion
51F and the front surface of the corresponding forward/
rearward movement restriction groove, and the forward/
rearward distance between the rear surface of the rear
locking section 51a of each locking portions 51F and the
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rear surface of the corresponding forward/rearward move-
ment restriction groove, are narrower than each of the
forward/rearward distance between the rear surface of the
front locking section of each locking portion 51F and the
rear surface of the corresponding forward/rearward move-
ment restriction groove, and the forward/rearward distance
between the front surface of the rear locking section 51a of
each locking portion 51F and the front surface of the
corresponding forward/rearward movement restriction
groove.

Furthermore, the number of locking portions provided on
the left and right sides of the lock spring 50A(50A") can be
three or more. However, also in such a case, the forward/
rearward distance between the rear surface (51a7) and the
front surface (51a9) of the front locking section (51a1) and
the rear locking section (51a4), respectively, composing part
of at least one locking portion (positioning locking-portion)
is made shorter than the forward/rearward distance between
the rear surface (51415) and the front surface (51a11) of the
front locking section (51a14) and the rear locking section
(51a12), respectively, composing part of the other locking
portions (spaced-apart locking portion), and furthermore,
the forward/rearward width of the forward/rearward move-
ment restriction grooves 34b, into which the positioning
locking-portion fits, is made shorter than the forward/rear-
ward width of the forward/rearward movement restriction
grooves 34a, into which the spaced-apart locking portion
fits.

Furthermore, the lock spring 50B can have the same
configuration as that of the lock spring 50A(50A") and the
corresponding locking walls 33 (forward/rearward move-
ment restriction grooves) can have the same configuration as
that of the locking walls 33 (forward/rearward movement
restriction grooves) corresponding to the lock spring S0A
(50AM.

INDUSTRIAL APPLICABILITY

In the vehicle slide rail device according to the present
invention, the locking portions do not easily break even if
the locking/unlocking operation is repeatedly carried out by
the lock release lever or a load is applied in the forward/
rearward direction on the upper rails of the seat in a locked
state, while having a structure that provides a lock spring
having locking portions which are positioned within the
forward/rearward restriction grooves of the upper rail and
can enter into and escape from lock grooves of the lower rail.
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29) Rear-end stoppers (stopper projections)

30 Upper rail

31 Base

32 Upright walls

33 Locking walls (stopper portions)

34a, 34b, 34c¢ Forward/rearward movement restriction
grooves

36 Lock-engaging lug

36a Spring lock-engaging grooves

37 Lock-engaging lug

40 Lock release lever

41 Side walls

42 Rotational contact protrusion
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44 Spring-hook groove

45 Inner reinforcement member
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45p Side portions
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46 Inner reinforcement member

46a Mounting portion

46b Side portions
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50A, 50A' Lock spring

50B Lock spring

51F Locking portions (lock mechanism)

51R Locking portions (lock mechanism)

51a Locking sections

5156 Connecting sections

52 Front-end locking lugs

53 Rear-end lock-engaging portion

54 Front-end bent portions

55 Rear-end bent portions

55 Retainers

56 Bearing balls

57, 57" Foreign-object interference member

57a, 574" Plate-portion

57b, 57b' Partition portion

57c¢ Rivet relief recess

57¢' Rivet relief hole

57d, 57d' Rivet relief hole

57¢ Pushnut

57f Hooking portion

60 Loop handle

61 Operation portion

61a Downward-portions

62 Rear-end connecting portion

70, 71, 72 Lower rail stoppers

70a, 71a, 72a Stopper pieces

L1, L2 Lighter

P Contact portion

The invention claimed is:

1. A slide rail device of a vehicle, comprising:

a lower rail which extends in a forward-and-rearward
direction and is provided with a large number of lock
grooves, which are arranged in the forward-and-rear-
ward direction, said lower rail being immovable rela-
tive to a floor of the vehicle;

an upper rail which is slidable in said forward-and-
rearward direction relative to said lower rail and is
provided with a plurality of forward-and-rearward
movement restriction grooves which are arranged in the
forward-and-rearward direction;

a lock spring, which is slidable together with said upper
rail relative to said lower rail, provided with a locking
portion which includes a pair of front and rear locking
sections which are respective positioned within said
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forward-and-rearward movement restriction grooves 2. The slide rail device of a vehicle according to claim 1,
and can selectively enter into, and escape from, said wherein said lock spring comprises a plurality of said
lock grooves; and locking portions, which are provided at different positions in

the forward-and-rearward direction,
wherein said locking portions include:
at least one positioning locking-portion, in which a rear
portion of the front locking section thereof and a
front portion of the rear locking section thereof both

a lock release lever, supported by said upper rail, which is
rotatable between a locked position, at which said 3
locking sections are allowed to engage with said lock
grooves by a biasing force of said lock spring, and an

unlocked position, at which said lock release lever contact inner surfaces of corresponding said lock

presses said lock spring in a direction such that said 0 grooves, respectively, and

locking sections escape from said lock grooves against at least one spaced-apart locking portion, in which a

said biasing force, rear portion of the front locking section thereof and
wherein a rear surface of the front locking section and a a front portion of the rear locking section thereof are

front surface of the rear locking section, of said locking both spaced apart from inner surfaces of correspond-

portion, contact inner surfaces of corresponding said |, ir}g saiq lock grooves, respectively,

lock grooves, respectively, wherein a distance between a front surface of the front
wherein a distance between a front surface of the front locking section of said positioning locking-portion and

a front surface of a corresponding forward-and-rear-
ward movement restriction groove is narrower than a
distance between a front surface of a front locking
section of said spaced-apart locking portion and a front
surface of a corresponding forward-and-rearward
movement restriction groove; and

wherein a distance between a rear surface of the rear
locking section of said positioning locking-portion and
a rear surface of the corresponding forward-and-rear-
ward movement restriction groove is narrower than a
distance between a rear surface of the rear locking
section of said spaced-apart locking portion and a rear
surface of the corresponding forward-and-rearward
movement restriction groove.

locking section and a front surface of a first forward-
and-rearward restriction movement groove of said for-
ward-and-rearward movement restriction grooves is 20
narrower than a distance between the rear surface of the
front locking section and a rear surface of said first
forward-and-rearward movement restriction groove,
and

wherein a distance between a rear surface of the rear »s
locking section and a rear surface of a second forward-
and-rearward movement restriction groove of said for-
ward-and-rearward movement restriction grooves is
narrower than a distance between the front surface of
the rear locking section and a front surface of said 3o
second forward-and-rearward movement restriction
groove. %k k%



